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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M Richard and Benn A. VoH 

FIELD OF THE INVENTION 

ThefeMofthblrwenionretatoetodo 
ered on coiled tubing where the tubing can also be expanded against the 
screen to push It against the western 

BACKGROUND OF THE INVENTION, 

In typical comptetton$ in the part, rnetalltescreeris hare been inserted 
on rigid or coiled tubing Into a zona in the weflbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
techriique known as gre^pack^ Screens have also been used that come 
prepacked with a sand layer as an ilomill^totetfaAionafe^pao^ 
techniques or to be used In mnjundton with Ite placement 
theecreen. The gravel paddrigprocediires especial? h to 
tens tett uncertainties as to whetherteaand had been suffide^ 
uniformly In the annular space ao as to provide an effective gravel pack. 
Additionally, the gravel packing procedure took valuable time to accompfish 
and required the use of surface ecjapn^ to handtotte materia 
ment In the weflbore. Another disadvantage of traditional gravet packing 
procedures b that an annular space around the screen had to be left bo that 
the gravel could be placed there. The end result was the inside diameter 
within the screen was neeeesarOy amal to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the welfoore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation for producing a formation is to leave the weDbore 
In Its drilled state so as to create the least amourt of disturbance to the Ibr- 
maoon which has Just been driled. Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydrauHc forces on 
thetornMonasweUesimwn^ 
used to convey the graveL 

NUMMARY OF THE INVENTtQN 

One of the objects of the present Invention Is to allow a wea to be 
produced through a screen without the r^ for a gra^ pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met In one way by using coned tubing 
vvWch can tepreperforated fa a support Another objective is 

to protect tr» screen dunhgdefi^ 
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apftn^adteposaWaorrenwvableoutercovw 

after proper bcatfon of the These and other objectives 

and the manner in which the apparatus and method accomplishes the ob^ 

tlves are further described below In the description of me prefenedembodl- 

merit 

BRIEF DESCRIPTION OF TUP CflflMfflM^ 

P^lto««ecBonalvleWcfadeve^ 
tus expanded ap^lnst the weHbore. 

Figure 2 is the section vfew along Enes 2-2 of Rgure i . 

Rgure3tolhe section view of Figure 2 shown before expansion of the 
inner tube against the storing material. 

Rguro4basegmertwhichcanberoH^ 
flexible tubing which gfves underiying support to the filter or media 

DETAILED DESCRIPTION OF THE PREFERRED gffiQBMag 

The preferred embodiment Is iuslraledm operation m Figure 1. A 
coned tubing reel 10 eatites a continuous ta^ of tubing 20. at least a portion 
of wWch is preferably nMutefromapartor^ 
AsseeninRgw^segrnerttthaeaptur^ 
be arranged in ariy order elmerrendOT^ The segment 

I2can be punched for the botes i4orftetioies 14 can be placed therehany 
other known technique and in any order. The desirable goal is to have ap- 
praxlmatev a 30 or 40 percent open area when me segmem 12 is roBed into 
a tubular shape. The segment 12 can be rolled longftuoTnallyajtrfflt edges 
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1 6 and 18 are brought together to make a longitudinal Beam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
This should be compared to raffing the segment 12 into a tube where fte width 
determines the diameter of the tube that bfomied when edges 16 and 18 are 
aligned and joined in a technique won known in the art 

The openings or holes 14 can be put on the tubing mads from eegment 
12foronlyaporttonoftheco0edtublng8 The segment 12 can be as 
long as the finished ooaed length of the tubing 20 with openings 14 placed at 
tneoearea locations, using conventional sunace equipment ano reel iu, tne 
flexible tubing 20 can be quickly run Into the weltboro 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 showa in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalOc materials. The purpose of the grW 26 is to provide a support off 
of tube 20 for the open ceil filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceil structure akin to a sponge 
materia] such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is that It is flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3, by 
using known techrioues such as rjdling ittnrough adle, the fitter material 28 
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can then be applied overt as shown in Figure 3. Thereafter, when the mate- 
rial 28 is property positioned in the weflbore, a known expansion tool illus- 
trated schernaticafly as 30 in Figure 1 can bo inserted into the string 20 to take 
the initial shape shown in Figure 3 and expand the string 20 under the filter 
material 28 to a rounded shape as shown in Figure 2. As a result fafflter 
material wtik* is flexSfe expands wtt^ 
of tubular 20 changes from that of Figure 3 to fat of Figure 2. 

A cover material 32 can overlay the fitter material 28 for running in, ao 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon fa slightest expansion of the 
corrugated tubutar 20. It can be a elastorr^ material that Ifterally rips at the 
slightest expansion of fa ijndertying corrugated tubute 20 as shown h Figure 
3. Otrw materials for fa cover 32 can be employed 
fa spirit of fa Invention or, in s paredulafapp8oafl0ft,facoverlb^canbe 
eliminated. AmatenslwHchoTssohworbcher^ 
also be employed as a cover 32 such fat 8 wB no longer be bifaway when 
ft is ctesired to put the wel In production 

Significant expansions volumetrlcaJfy can bo obtained in changing the 
shape of fa tubular 20 torn fa ooras^ted shape, such as shown for exan>- 
ptein F^ure3tofa rounded shape as shown in Rg^ Whfle a particular 
four-lobs arrangement of the corrugated shape is shown In Figures, other 
initial shapes are within the purvtew of the invention. The significant thing is 
that the undertying support struck which compn^lho corrugated so 
of fa string 20, as shown in Figure 3, is capable of volumetricany expanding 
so as to bring fa filter material 28 Into contact wim fa wettbore as diffled 

s 
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The initial corrugated shape also permits insertion fn smaller wellbores. The 
initial shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

This technique is particularly advantageous In under-balanced drilling 
5 where circulating mud is not used. In these sKuafions, parflcutarty where 
shale is encountered, the advantage of this type of drfHrig can be retained by 
use of the apparatus and method as described. The initial shape of the 
weiJbore is retained by the assembly when the string 20 bt exported under 
the filter material 28 so as to push the ^material 28 up against the weSbore 

10 34. In so doing, the formation can be allowed to flow through the fitter mate- 
rial 28 without the presence of an annular space around the outside of the 
filler material The traditional gravel packing la eliminated and the 1km area 
wtthin the tubular 20 alter it has been expanded to a rounottstapete larger 
than it otherwise would have been using a traditional gravel pack which 

is requires the annular space for the gravel nec «&&nalB ig a smaitolnskiediaro- 
ster inside the screen. 

It should be noted that it is within the purview oftfiisirTvemion to pr^ 
duce a formation through the use of a colled tubing string such as 20 which 
te perforated with openings or holes 14. A tubing string 20 so perforated with 

20 openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
filter material 28 preferably made of an elastic preferably elastomeric material 
such as Viton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The Etretchable qualities of the filter material 28 allow its use In conjunction 

25 with an initially eclated tube 20 as shown 

6 
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^^^^»teaotas«««ctantlyil fl tt support for the filter mate- 
ria » when expanded tote rocmcfadfomi. The opening jn material 28 do 
"<< expand substartfalVw^ AddlBonally, open 

aieashtuboaocanbea8Wgh«.20to40|)eroertwM^ 
20 in ihe perforated area sufficient column strength to be advanced to the 
proper depth. 

ItteaJsowflhJn the pun^ erf the invent 
28 over a colled tubing string euch a* 20 te ixsrfona* with holes 14 
vvfthoutlnWallyoomigatfng the tube 20 under t^ ^ 

assembly can be expanded in an' lounded atato to iwsh rretfertal 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
The use of a flexible mat^ tor t» tUter m 
inasirssandhoktethefom^attoninasnat^ 

posfl^asshownfaRgure 2 - ^«<Penslon, the tube mate^ 
fitter material 28 aoundtt act as a penorah^ 
production from the foimation. 

The reinforcing grid 26 can be e layer that overlays the tube 20 as 
shwwln l^uro2. Cf ttcen beasteiplu^ 
20. ThereWbn»mem26canbem 
abandbgeneiaih/anopenweam 
Ployed without departing from the spW<rf the Inventloa 

tt is also within the purview of the Invenltonto usean Wtial^rotnd 
cross sedton for the tube 20 under the flto 
expand the <x)mbination against t^ However, the preferred env- 
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bodlment involves the use of a corrugated tube under titer 28 material so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the wefibore. 

In the preferred embodiment the openings 14 are round. Rounded 
openings provide a better structural integrity of the tube alter exp an sion than 
mftial openings which are slotted. Using materials such as stainless steel 
31 6L, yield strengths of 30,000 to 60,000 ps) can be obtained. 

It is also wBhh the scope of the invention to provide a sufficient expar^ 
ston force on the corrugated tube 20 to get it into the rounded position shown 
In Figure 2 such that the filter 28 engages the weflbore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weflbore to enlarges. 

The expansion techniques which are known ran be used to change the 
configuration of the corrugated tube 20 under the fitter rnateriaJ 28 to a 
rounded shape. These can Include devices whidt employ a wedge which is 
pushed or pu*ed through the fti^ 

the use of rotors which can be actuated radlafly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skNed in the art wB appreciate the advantages of tee apparatus 
and method as described above. In lateral compietlorw trw is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Bmitation on production from the zone In the weflbore. In certain appfications 
Involving unconsolidated shale formations, driffing with mud can create an 
impervious cake on the weflbore walls which wS be detrimental to future 

8 
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produ^n when used wi* Accordingly 

tfnceftlsmoniaavartaowtoalowfieto^^ 

It Is as dc^totenal^ etata as possWe, the concepts 

coited tubing with «w apparatus and meftodaadeacribedflraaflywtf 

the production possa*froni the farmaBon. Aocorcfinoi/. an open ^filtering 

material such a»28 watch can bestretened tepi^erradaipoinblhaildnwlth 

an uncJenyngooBed tubing 

gated WHalcorrftiontoaroundedlf* Ifw open oeB filter material 

28 can be pushed firmly against the fwinaHon where ft can aasfiy resist 
tongttudlnalflowduetomes™^ 

direction. The opening size In Vie filter material 28 is predictable and the 
a**^ can be protected to 

structure eliminated prior to or during the expansion of the Ifttermatertal 28 

w«n the underlying tube 20 below it WhBe various types of mechanical 

«paristofH<rftheurKterlytn^ 

^ have been described, other t^ 

agaJnstthe weObore wnBe supporting I wHh an underlying perforated eupport 
ptoe having a large open area, in the ester of 20 to 40 percent ere eJso in the 
purview of the Inventfoa The reinforctog layer wrfchew be b^ 
andfhetKerrnaterlaJ28,<)rwtthlntheflRw 

the filter material 28 through the openhga 14 in the base pipe or tube 20. as 
shown In Figure 2. 

Theforegoing disdosure and itescn^ 
and explanatory thereof, arnt vaiiw 
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ale, as well as in the details of the illustrated construction, may be made 
without departing from the spirit of the invention. 
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CLAIMS 

1 1. A weftbore completion tool assembly, comprising: 

2 a perforated bod/ made of an expandable material; 
a Atar assembly mounted over said perforated body so as to 

4 cover (he perforata* in said body; 

5 a tool acthfl on said body to expand Ka^ 
arourid*toaJk>weaMOtertoinovetD«»art 



3 
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1 2. The assembly of claim 1, further oompnstag: 

2 a protective cover for said fitter assembly which fe removable 

3 downhote. 



1 * The assembly of cWml, wherein: 

2 i^expandaixo materid tac^ 

3 the wattxxe, whereupon aeid toot expands said corrugations to move said 
4 

1 4. The aasenibry of cteJm 3, wherein: 

2 eakj body assumes a rounded shape after expansion by said tooi 

1 5. The assembly of cteJml, further comprising: 

2 a reinforcement between said body and said filter assembly to 

3 support said filter assOTbtyhttera 




09/18/2000 18:34:13 page -13- 



6. The assembly of daim 1 , wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

7. The assembly of daim 6. wherein: 

saw segment has an open area h the range of up to about 40%. 

8. The assembly of daim 6. wherein: 
said segment is flexible. 

9. The assembly of claim 6, wherein: 

said segment is made from a flat member which is rolled into a 
tube with a sealed longitudinal Joint 

10. Ttwassembty of daim 6, wherein: 

said segment is made from a flat member and rolled spirany to 
a desired diameter having its spiral seam sealed. 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of daim 11. further comprising: 

a reinforcement between saW t>ody and said filter assembty to 
support said filter assembly in the area of said body perforations. 

12 
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1 13. The assembly of claim 12, further comprising; 

2 a protective cover for said fitter assembly whfa^i is removable 

3 downhole. 

1 14. Amethodofwolcompl Qt ton, com prisin g: 

2 running in a tubular body with p e rioral 

3 mounted over the perforations on the body; 

4 expandtog flie tubular body downhole. 

1 15. The method of claim 14. farther comprising: 

2 providing a protective covering over the liter assembly tor run— In; 

3 removing the protective covering downhole. 

1 ia The method of daint 1 4, farther comprising: 

2 conugafingsald tubular body; 

3 altering sakJconugaUng into a rounded shape by virtue of saw 

4 expanding. 

1 17. The method of claim 14, farther c o m pris i ng: 

2 engaging the wettxx* with the filer assembly due to said ex- 

3 panding; 

4 using a segment of oofled tubing as said tubular body. 



id 
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18. 

assembly. 



The method of claim 14. further comprising: 

providing a support between said tubular body and said filter 



1 19. The method of claim 14, further comprising: 

2 providing an open area on said tubular bodyof up to about40%. 

1 20. The method of daim 17, further comprising: 

2 corrugating said tubular body. 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 



14 



09/18/2000 18:34:13 page -16- 




5 



10 



IS 



20 



25 



30 



35 



- 15 - 

21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in um, la expanded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23 , wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-26, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. X wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. X method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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